Abstract
Introduction
There appear to be multiple paths leading to alcoholism . For example, men and women with the antisocial personality disorder (ASPD) have 1987). Studies of schizophrenics demonstrate an increased rate of substance use disorders, including alcoholism , perhaps as a consequence of poor judgement and a great deal of time spent ª on the streetsº without structured activities (McHugo, Paskus & Drake, 1993; Soyka et al., 1993; Smith & Hucker, 1994) . Sim ilarly, problems related to excessive alcohol use appear m ore prevalent among individuals with bipolar m anic depressive illness, especially within the context of manic episodes with their high levels of impulsivity and poor judgement (Helzer & Przybeck, 1988; Winokur et al., 1993) .
These observations have led to one approach to subtyping alcoholics based on the presence or absence of independent psychiatric disorders. Each of the m ajor psychiatric syndromes is itself genetically in¯uenced (Irwin, Schuckit & Sm ith, 1990; Kendler et al., 1992; Cannon & M ednick, 1993) , and each is likely to have unique treatm ent requirem ents (Goodwin & Guze, 1989) . The fact that such diverse disorders appear associated with an elevated risk for alcoholism (alcohol abuse or dependence), possibly through separate m echanisms, highlights the heterogeneity observed among individuals with alcoholism.
While this prim ary± secondary approach has the bene® t of simplicity and has prognostic signi® cance, m ost alcohol-dependent men and women have no independent m ajor psychiatric condition (Schuckit, 1985; Powell et al., 1987; Brown & Schuckit, 1988; Brown, Irwin & Schuckit, 1991) although rates of co-morbidity of alcohol-related problem s and other psychiatric syndromes vary across studies depending on the m ethodologies employed (Hesselbrock et al., 1983b; Nakamura et al., 1983; Lam bert et al., 1986; Willenbring, 1986; Powell et al., 1987; Read et al., 1990; Regier et al., 1990; Schuckit, 1994) . Recognizing the high level of heterogeneity that remains among alcoholic men and women who have no major pre-existing psychiatric syndrome, multiple efforts have been made to de® ne further subgroups which m ight have unique clinical needs. For example, C loninger (1987) initially proposed two major subtypes of alcoholics, called Type I and Type II, with the latter characterized by an earlier onset of problems, a more severe course and higher levels of criminality (Cloninger, 1987; Gilligan, Reich & Cloninger, 1988) . While of at least heuristic value, this dichotomy appears to overlap with the occurrence of ASPD in Type II alcoholics, and with the ª unitary conceptº of early versus late onset alcoholism (Irwin et al., 1990; Penick et al., 1990b; Vaillant, 1994) . Additional potentially useful concepts for subgroups among alcoholics include the presence of a family history of alcoholism (those with a positive fam ily history having an earlier onset and worse overall prognosis) (Goodwin, 1983; Penick et al., 1990a; Penick et al., 1990b) , states of temperament and levels of pre-existing brain dysfunction (Tarter et al., 1977; Tarter, Alterm an & Edwards, 1985) .
In recognition of the imperfections of these and other relatively straightforward approaches of identifying subgroups of alcoholics, Babor et al. (1992) proposed that a more appropriate typology could be generated by incorporating aspects of multiple unitary theories into a single broad and more complex concept. Thus, they developed a single typology based on 17 domains that tapped into ASPD and additional personality attributes, family history of alcoholism, severity of alcohol consum ption, co-morbid psychiatric or substance use disorders and additional attributes of alcohol-related experiences. Using a clustering technique applied to information on 321 alcohol-dependent men and wom en in treatment, Babor et al. (1992) found a two-cluster solution to be both ef® cient and discrim inative. Type A alcoholism was characterized by a later onset of alcohol-related problems, less severe symptoms of substance use disorders, the absence of childhood risk factors such as hyperactivity, minimal brain dysfunction, or conduct problems, and a lower probability of having received prior treatment for alcoholism. The Type B group is the antithesis of Type A and includes individuals with other higher rates of other substance use disorders and higher levels of life stress. A 1-year follow-up of 266 of the 321 subjects revealed that, as predicted, the Type A group had a better short-term prognosis.
While the research to date indicates the potential clinical usefulness of the Type A/B scheme, any theoretical form ulation developed on one sam ple will bene® t from evaluations using additional groups. M ore testing of the approach might illuminate ways to sim plify the 17 domains and evaluate further whether this more complex typology offers advantages over sim pler dichotomous approaches such as early versus late onset of alcoholism , or the presence or absence of pre-existing major psychiatric disorders. This paper tests the Type A and Type B typologies on 1539 alcohol-dependent individuals, including 1027 m en and 512 wom en.
M ethods
Complete data were available on 1539 alcoholdependent men and wom en, all meeting DSM-III-R (American Psychiatric Association, 1987) and Feighner et al. (1972) criteria for alcohol dependence. These subjects were selected from 4786 individuals participating in the ongoing Collaborative Studies on the Genetics of Alcoholism (COGA) (Bucholz et al., 1994; Schuckit et al., 1994) after excluding 2835 individuals who were not alcohol-dependent and an additional 412 (21.1% of the rem aining 1951) alcoholic subjects for whom one data component, the Tridimensional Personality Questionnaire (TPQ), was not available. The study sample included: 403 (26.2%) male and 130 (8.4%) fem ale alcohol-dependent probands originally selected from treatment program s in the catchm ent areas of six centers; 550 (35.7%) alcoholdependent male and 360 (23.4%) alcohol-dependent fem ale blood relatives of probands participating in COGA; and 74 (4.8%) alcohol-dependent m ales and 22 (1.4%) alcoholdependent females from control families selected from a variety of medical/dental clinics, as well as a random population survey. Am ong the probands, 349 of the males (86.6%) and 102 of the fem ales (78.5%) were selected from inpatient alcohol and drug treatment. The rem ainder came from outpatient and day-time programs, with no subjects from speci® c dual diagnosis or psychiatry programs. The full sample of probands, relatives and controls was drawn from each of the six study centers as follows: 110 (7.2%) males and 41 (2.7%) fem ales from Indianapolis, Indiana; 147 (9.6%) males and 107 (6.9%) females from Iowa City, Iowa; 259 m ales (16.8%) and 131 (8.5%) females from Brooklyn, New York; 219 (14.2%) m ales and 113 (7.3%) fem ales from Farmington, Connecticut; 112 (7.3%) males and 46 (2.9%) females from St Louis, M issouri; and, 180 (11.7%) males and 74 (4.8%) females from San Diego, California.
As part of the C OGA protocol all probands, their relatives and controls were evaluated with face-to-face interviews by trained personnel using the Semi-Structured Assessment for the Genetics of Alcoholism (SSAGA) interview (Bucholz et al., 1994) . This instrument allows for diagnoses of major psychiatric and substance use disorder syndromes using m ultiple diagnostic classi® cation systems, including DSM -III-R. Additional information was obtained from the Tridimensional Personality Questionnaire (TPQ ) (Cloninger, 1987) and the structured Fam ily History Assessment M odule (FHAM) (Rice et al., 1993) . The latter was used to supplem ent direct interview data with family history-based information on disorders in family members to provide a family history m easure of alcohol dependence.
From these data, analogues for each of the 17 dom ains described by Babor et al. (1992) were developed ( Table 1) :
(1) familial alcoholism was de® ned as the proportion of ® rst-degree relatives who m et criteria for DSM-III-R alcohol dependence (by SSAGA or FHAM report); (2) childhood disorde r was considered the number of DSM -III-R childhood conduct disorder sym ptoms endorsed by the subject in the SSAGA interview; (3) bipolar character dimension, or tem perament, was operationalized in two parts as scores on the Harm Avoidance and Reward Dependence scales of the TPQ to m easure the concepts described by Babor et al. (1992) as ª reward seeking and punishment avoidance;º (4) onset of problem drinking was recorded as the age at which DSM -III-R alcohol dependence symptoms clustered together; (5) ounce s of alcohol consu m ed per day was scored as the average number of drinks per drinking day in the 6 months prior to interview; (6) relief drinking was the speci® c num ber of relief drinking symptoms endorsed in the SSAGA interview using item s described by Babor et al. (1992) ; (7) severity of dependence was measured as the number of DSM -III-R alcohol dependence C riterion A sym ptom s endorsed in the SSAGA. Although this is only an approxim ation of severity, there is a general relationship between the number of items and other aspects of the intensity of substance use or problems (Andreatini et al., 1994; W oody & Cacciola, 1994) ; (8) frequency of benzodiazepine use re¯ects the lifetim e total number of times the alcohol- et al., 1983a) 13. Lifetim e severity Total weighted MAST score (Selzer, 1971) 20-item index of SSAG A symptom s that directly correspond with MAST (Selzer, 1971) (14) years of heavy drinking was scored as the total num ber of years elapsed between the onset and recency of clustering of DSM-III-R symptoms as described above; (15) depressive symptom s was sim ply the number of DSM -III-R major depressive disorder symptoms endorsed regarding their m ost severe depressive episode by any subject who reported a depression in the SSAGA. The num ber of depressive symptoms was calculated for alcohol-related or independent depression, whichever was more severe; (16) antisoc ial personality symptom s was the number of DSM -III-R adult ASPD symptoms recorded either within or outside the context of alcohol and drug problems in the SSAGA, and (17) anxiety severity was scored as the num ber of different anxiety syndromes initially endorsed in screening for these syndromes in the SSAGA, regardless of whether full diagnostic criteria were met and regardless of independence from alcohol. A direct comparison of these measures and those employed by Babor et al. (1992) is given in Table 1 .
A k-means clustering approach similar to that described by Babor et al. (1992) was used to replicate the prior analysis of the 17 dimensions. Data were ® rst transformed using Proc Standard in SAS (1990) , which allows the user to de® ne a linear transform ation to achieve a given m ean and variance (SAS Institute Inc., 1990) . These data were transform ed into z-scores (mean 5 0, standard deviation 5 1) to render items with different units of measure more comparable. The SAS procedure Proc Fastclus (SAS Institute Inc., 1989), which uses a clustering approach similar to that reported by Babor et al. (1992) , and also provides a post-calculation within-cluster m ean substitution for missing values (SAS Institute Inc., 1989) was run separately on male and female subjects. As a con® rmatory analysis, the basic objective of this study was to replicate Babor' s (1992) results. Thus, a two-cluster solution was used (Borgen et al., 1987) .
The univariate r 2 values reported for individual variables in Table 2 
R esults
The 1539 subjects (1027 m en) included in this sam ple had a mean age of 37.4 6 12.39 years, had completed 12.6 6 2.29 years of school, and were predominantly Caucasian (75.1% white, 15.5% African American, 6.4% Hispanic and 2.9% made up of Asian, Paci® c Islander and other groups). In addition to alcohol dependence, using life-tim e histories and DSM-III-R criteria, 16.8% of the sample met criteria for antisocial personality disorder (ASPD), 34.1% quali® ed for cannabis abuse or dependence, and abuse or dependence criteria were met for amphetamines in 15.9%, cocaine in 30.7%, opiates in 9.6% and sedative/hypnotics in 10.3% of the sam ple. In addition, 13.6% of the sam ple m et DSM -III-R criteria for a life-time diagnosis of major depressive disorder independent of tem porary sym ptom s during drinking periods, illness or Before proceeding with the analyses, steps were taken to compare the 412 people (21.1% of the original 1951 alcohol-dependent individuals) who were excluded because of missing TPQ data. In general these excluded subjects were quite similar to the 1539 alcohol-dependent sub-jects who were included in the analyses. For exam ple, there were no consistent differences for excluded versus included subjects regarding current age, the age of onset of the ® rst alcohol problems, the age of onset of regular drinking, the num ber of times married, the number of divorces, the number of antisocial symptoms as reported in Table 2 nor on any other measures. In contrast to the data in Table 2, Table 3 shows the actual scores on each of the 17 dimensions for Types A and B m en and women. These analyses, applied to the full sam ple, resulted in ® gures of 319 (31.1%) men and 126 (24.6%) women classi® ed as Type B. In this table, Type A individuals had lower levels of most areas of alcohol-related symptomatology, fewer years of heavy drinking, fewer symptom s of other psychiatric disorders including childhood conduct disorder and a later onset of problem drinking. In contrast, Type B individuals had higher levels of conduct problems, an earlier onset and a more severe course of alcohol-related dif® culties, demonstrated a higher risk for substance use and associated problems and showed higher scores for other areas of psychiatric sym ptom atology. However, regarding temperament (bipolar character dim ension), Type B individuals had higher scores on harm avoidance.
Because the clustering procedures carried out for the entire sam ple of 1539 subjects in the tables included data regarding both probands and their relatives combined, there is a danger that the individual observations reported in the tables might not be independent and could provide biased results. To estim ate the effect of this potential bias, the analyses described in Tables 2  and 3 analyses con® rm ed the relative importance of some of the speci® c item s generated for the full group of probands in Table 2 . Here, the items more strongly related to the clusters for m en included relief drinking, severity of the alcohol dependence syndrome, physical consequences and the ª pseudo-MASTº . Similarly, the items most identi® ed with the clusters for women included physical consequences and ª pseudo-MASTº .
Having described the clustering results for the entire group of alcoholics, and then having presented the data on probands, it is also of interest to look separately at the alcohol dependent relatives of probands. One hundred and twentyseven of 550 (23.1%) male relatives of probands ® t the composite of Type B, a rate lower than that among males from the full sample The CO GA sample of alcohol-dependent subjects also offered the opportunity of evaluating the clustering approach for alcohol-dependent men and wom en who had never entered treat- Tables 2 and 3 . For example, among m en who had never had inpatient alcohol treatm ent, the items most related to cluster assignm ent included relief drinking, severity of the dependence syndrome, physical consequences, social consequences and the ª pseudo-MASTº score. Similarly, among such women in this subsample, these sam e dimensions with the inclusion of ounces of alcohol consumed appeared m ost closely related to cluster assignment. Having dem onstrated that the basic clustering results were sim ilar to the full sam ple in various subsamples of individuals with alcohol dependence, in order to present results with the broadest possible applicability and for the sake of simplicity, information in the remaining tables is offered for the full sam ple only. Tables 4 and 5 evaluate the demographic, substance use and psychiatric characteristics of men and women of both subtypes on measures distinct from those used to generate the clusters. These tables focus on items indicative of alcohol-related experiences and the characteristics of the two subtypes. Consistent with the work of Babor et al. (1992) , these ® ndings also reveal an earlier onset of problems, m ore evidence of instability in general life functioning (e.g. the percentage divorced) and more intense sym ptom atology among Type B individuals.
The m anner in which the Type A/B approach was developed and the data presented in Tables 3± 5 raise a question about whether the Type A/B scheme m ight only represent a more complex, but not necessarily more accurate, restatem ent of several earlier or more straightforward approaches. Indeed, 121 of the 319 (37.9%) Type B males ful® lled criteria for ASPD versus 92 of the 708 (13.0%) of the Type As (c Because these data raise the possibility that the A/B schem e might only be a restatem ent of two relatively easy to measure factors long established as predictors of a possible subgroup (ASPD and early onset), key data in the tables were reanalysed while limiting the sample to the 347 men and 203 wom en who had an onset of alcohol dependence at age 25 years or later (late onset) and who did not ful® ll DSM -III-R criteria for ASPD . Among the late onset/non-ASPD male subsam ple, the two-cluster solution resulted in 253 Type A and 94 (27.1%) Type B individuals. Types A and B group characteristics conformed to those described previously, with an average proportion of variance explained in cluster assignment of R 2 5 0.19. In contrast to the results for the full male sample shown in Table  2 The exclusion of individuals with ASPD and those with early onset of alcohol dependence from the female sample resulted in clusters of 145 and 58 (28.6%) for Types A and B, respectively. For this subgroup of alcohol-dependent wom en, the clustering solution for Types A and B is similar to the full group in Table 2 , with a slight decrease in the average proportion of variance explained (R Finally, a review of the 17 dimensions suggests that a subset of the item s most closely correlated with cluster assignm ent in Table 2 might perform as well as the full set of 17 for producing clusters with Type A and Type B characteristics. To exam ine this more closely, the cluster analyses on the full sample (males and females separately) were run again using only the ® ve m ost in¯uential dim ensions. Taken from Table 2 , these included the ounces of alcohol consumed, relief drinking, medical conditions, physical consequences and the social consequences. Two additional items, the life-tim e severity and the dependence syndrom e, were highly correlated with some of the other item s and with each other. Because of this and the desire to test the smallest num ber of items possible, these two measures were not included. These analyses replicated the basic results for the full 17 dimensions. This approach resulted in Types A and B groups of 740 and 287 (27.9%), respectively, among males, and 458 and 54 (10.5%) among fem ales, with clinical characteristics consistent with the concepts described by Babor et al. (1992) . Type B males and fem ales scored higher on each of the ® ve dim ensions than their Type A counterparts. In addition, the average proportion of variance in cluster assignment accounted for by this subset of ® ve dim ensions increased in both males (R 2 5 0.43) and females (R 2 5 0.76).
These higher average R 2 values, as com pared to those reported in Table 2 , re¯ect the deletion of item s from the list of variables included in the analysis which had little or no correlation with cluster assignm ent.
D iscussion
M en and wom en with alcohol dependence are heterogeneous. Treatment needs and/or prognoses appear to be related to the presence or absence of pre-existing antisocial personality disorder, co-morbid Axis I psychiatric disorders, evidence of additional substance use disorders and a variety of other characteristics. Enhanced knowledge of important subgroups among alcoholics can help in the appropriate assignment of patients to more focused treatments (Rohsenow et al., 1991) . Until recently a number of separate, although overlapping, approaches have been proposed for subdividing alcohol dependent individuals on relatively unitary concepts. Subsequently, Babor et al. (1992) used an overarching pattern of characteristics derived from 17 dim ensions or domains to synthesize the inform ation available from prior dichotom ous approaches. Those authors demonstrated that Type A and B alcoholics differ at the tim e of entering treatment in a number of important ways. In particular, Type B m en and women were likely to have an earlier onset of more severe alcohol-related problems in the context of greater evidence of additional psychopathology and additional substance use disorders.
This paper describes the basic replication of the Type A/B approach when a similar clustering technique was applied to 1539 alcohol dependent men and women. A two-cluster solution that generated two groups that have characteristics similar to those described by Babor et al. (1992) was consistently present for men and women alcohol dependent probands and their alcoholic relatives, and in those with and without histories of inpatient treatm ent for alcoholism . By extending the Babor et al. (1992) analysis to a sample including 841 untreated alcoholic subjects and to an alcoholic population which is relatively diverse regarding age and racial background, the present data dem onstrate that the concept remains robust. In distinction from the Type I versus II approach (Irwin et al., 1990) , clustering remained robust even after excluding the potential impact of ASPD and an early age of onset of alcoholism .
At the same time, it is important to recognize the limitations of the Type A/B approach overall. The speci® c dom ains of greatest use in the present analyses were not de® ned in a manner identical to those reported by the original study. Similarly, the relative importance of each domain differed a little depending upon the subgroups examined. Thus, future work will be required to determ ine more about the reliability of these domains and the optim al way of measuring them.
Regarding the present work, the absence of evidence that the family history status contributes signi® cantly to the differentiation between Type A and B groups is interesting. In fact, the m ost impressive item s from Tables 2 and 3 are those that deal with the intensity of alcohol-related problems, medical complications, social dif® culties and other aspects of life-time severity, as well as those subscales tapping upon ASPD-like characteristics. It is possible that the absence of an effect of family history here might re¯ect the incorporation of both subjects and their fam ily mem bers into the regression analyses, although the replication of the results on the smaller samples of 533 alcohol-dependent probands and separately on the 910 alcoholic relatives yielded sim ilar results. It is more likely that the high level of familial loading for subjects enrolled in the COGA study could have minimized the ability of any measure of the intensity of the family history to discriminate between groups. Thus, this factor will deserve further analysis in samples chosen through other mechanisms. Table 2 also indicates a relative absence of a potential impact of the symptoms of anxiety. This ® nding occurred despite the fact that anxiety symptoms were evaluated routinely in subjects in the detailed, standardized SSAGA interview. In addition, anxiety symptoms were recorded for the worst episode, even if that syndrome was only observed in the context of alcohol-or drug-related problems.
A major criticism of some prior dichotom ous approaches, such as Type I vs. Type II, is that the ability of those schemes to identify unique subgroups of alcoholics might overlap greatly with m uch simpler concepts such as early versus late onset of alcoholism and the presence or absence of ASPD (Irwin et al., 1990; Vaillant, 1994) . In the present sample, the Type A/B concept remained robust even when those individuals with ASPD and/or an early onset of alcohol dependence were excluded from the analysis. Therefore the clustering approach is not a simple restatement of m ore straightforward schemes.
While the Type A/B approach offers potential advantages, the possible enhanced sophistication carries liabilities. The emphasis on 17 dom ains results in a complex procedure that might not be appropriate for clinical settings. Also, in the absence of large prospective studies, it is not clear if the dichotom y really offers new information regarding prognosis or treatment needs that go beyond that which could be gleaned from prim ary diagnosis, demography or more direct aspects of the clinical course (e.g. age of onset).
In carrying out these evaluations, we attempted to test whether the original procedure recom mended by Babor et al. (1992) m ight be improved or simpli® ed. Regarding the latter, our analyses revealed that much of the in¯uence of the 17 dom ains on clustering is carried by ® ve item s. Thus, at least for the present sample, the Type A/B dichotomy can be replicated substantially by the ounces of alcohol consum ed per day, relief drinking, medical conditions, physical consequences and social consequences. Cluster assignment for the ® ve-item and 17-item analyses were strongly correlated for both m ales (Á 5 0.78, p , 0.001) and fem ales (Á 5 0.53, p , 0.001). W hether this abbreviated approach to de® ning Types A and B will have more general clinical applicability must await replication in additional samples. However, if replicated, these analyses would indicate that clinicians can review a shorter set of alcohol-related events than the 17 dim ensions proposed by Babor et al. (1992) . Thus, following the conclusions of those original authors, clinicians m ay target alcoholics with high scores on these ® ve item s (Type B alcoholics) for additional treatment or follow-up and explore additional intervention strategies, as these individuals are likely to have a worse prognosis than others.
Of course, the results of the present study must be interpreted in light of the methodology em ployed. The investigation would have been better if a prospective design had been incorporated so that the prognostic implications of the full Type A/B approach, or the modi® ed ® veitem version suggested here, could have been determined. A second caveat is that, similar to Babor et al. (1992) , the bulk of the sample studied here was ascertained from a group of individuals receiving treatm ent and, thus, the generalizability to other types of sam ples cannot be guaranteed. A third problem is that there are no perfect measures for the 17 original concepts proposed by Babor et al. (1992) and in our analyses only approxim ations could be used here for several of the domains. Thus, for example, the level of robustness of the clusters used to separate Type A from Type B might have been enhanced had a more sensitive measure of alcohol dependence been used. Finally, there is debate regarding the optim al approach for carrying out cluster analyses when the items used intercorrelate. Following the procedures of Babor et al. (1992) , the approach used here for the full sample in Table 2 did not correct for this factor.
